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(54) MANUFACTURE OF MANIFOLD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To manufacture a manifold 
having a desirable shaped runner highly precisely and 
inexpensively without applying complicated machining. 

SOLUTION: A first gate member 10, second gate member 
12 and nozzle touch member 14 in which through-holes 
are formed are produced by a precision casting method. 
The nozzle touch member 14, first gate member 10 and 
second gate member 12 are joined so that the 
through-holes mutually communicate by a liquid phase 
diffusion joining method . After positiohing a formed 
body 24 composed of three members 10, 12. 14 having a 
runner 26 constituted of three through-holes mutually 
communicated in a box. the manifold 34 inserted with 
metal 43 as cast-in is manufactured by casting the 
molten metal In the box. 
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(48) ^ S-lR«i- ^ see IZ^U -r (50, 52) ^ f4g*i6H 

[!S*«3 1 frse^ff^*(24) i:j:^mx-mm.-ri, t* 
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l9t^jS$n-5.a*« 1,2,3 S7tti4<7)fBJ<l^^U|B«<7> 

liSf^Jl 6 1 frlESCW (53) (i-it<05}-SiJ#:(54. 56) 
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(; id-^ L r B)S ? ^ > •^ - ?r L rmm-r ^Xnm 
izmx^ivfzmmmmii. frte^v-^-- ■e^E$;^^-^& 
10 0 0 3] m%Z-r-^^-)Vh'K^ y XjU? y ^gp^^'b 

Ell 0(a)ll^-t$n< , h'if^^Q, 0 tc 

*1<7)?L6 2 ^rfflJffi/i^ibSa^lSL/if^. Hi 0 (b)ic 
^-TiTU. »1<0?L6 2 0lI!)ffill^Pi-^gr»e«r7Lm 
M7 4-c-«<6TSCo >k^^X'. Hi 0 ( c ) i:^i-ip < , 
IS1(7)?L6 2 tm.'ic.LX y X)V9 v^Ul O^ff^fiXi-^ 
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cor- hSPt-tl 0, 1 2 I^i: <B&T^ff^(/)^i^14r 
^ y i't;T;^:B<7)ji?Ll 4 a ^rfML/^ 1 / 
7 -f-as^t 1 4 i: Sr. Wxlfo x h 7 •/ xj£^cofflS-g^ 
SiSl-J: *)»jii--2)o w<onx h7y i^xifet--^i'fa* 

f^Lfz^j y ^ 7.mm(r)mmimM^m^X''sL^. Mu-e 
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•r ^ r * I. » (± ->' ;u n > fi!.-^co ?r 5te« L 

'Ut) . SDK* i> V ^ {I J: o TiSvi ^ j± A-t -2. 
SnWl 0. 1 2iiXV/ X)Ui' yf-gPWl 4(75pa4H 

izm L < m.m-r i, mi i~is^'x^m<r>m i v- v% 
vs 1 0 T-(±. 7R¥sr> 1 0 b <r)ix.mm^ii <t ximw i 

0 cCOMflc^T-^p-f-SLffiii^Ll 0 aA^B^S^n, 
lico^2r- hgn*tl 2T-i±, 7K¥Stl 2 bcO^&figgKc 
as i O'MiiigC 1 2 cwwsSciS-eSPf ^Lff^ii^Li 2 

a -y ■^SIS;^- 1 4 T-(±, *¥Sr. 1 4 

h<r>iiMWii^ii^-(fmmn\ 4 c iorajsr^-erap-r^, 

TBaTLl 4 aTj^fM^nrv^'l.o frieffi^lfiiftUJ: 
•l^ii^ii/lz^gC^tl 0,12,1 4Coa?Ll 0 a, 1 2 
a, 1 4 a<7)WffiSBIi, Mn^>ftllttUffMSinri3 
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5 y ^#*Wfl&^75'~1tffl$^i^*t^(±, 7 >-h-f^Sco 
.t.St4-«*6;6«Fa1Si:^-2>;^c<<). frl5&gf*t 1 0,12,1 
4<7)*tRi: LT(±, f^ai-r-i>}tlt#«<7)»j2s.*^B#(Zi><t 

Wx.lf l 3 ^'nAXf->l'XSi^X:B,^*sSFigUlffflS^ 

[0 0 15] «rfs««ft|jift{zi t)»ii?it/c&SB*ti 

0,12.144r, ffiffiteti«^:^SUJ: (^ffiSKc^^-t 
-r^'*?*., 7fer^x';u5' yf^gpWl 4 l;i^lt^7K¥ 
gpi 4 bco^Sffii:, 1 y- hgRltl 0(zio(t^;K¥ 
Sni 0 b<o;£3S®t«OKtc. mW^l 0, 1 4 J: I7fi:iit 

.*fOB?iJ^liT^ r X^^(fg:16,a;^^)$r*j-Rhi-^ 

'f >-^- h#i ^a^-^^^fz^mxm^mm^'^^ 

-r^o CfiO-f >-»t— h*tl 6(±. 112 t:^i-J: T U'J > 
Mgr>*t 10,14 coa?L 1 0 a , 1 4 a ;4^'tB5trilil-r-5. 

Mgr>*i-i 0, 1 4«r, ia3tz^i-4p<. »i r- hsntt 

1 Olzi3lt^7K¥g61 0 bcOBgS5cS(>&«iB)«-^^l 8 
t;!Sg L/it>c@,T% y x-;i/ y -f-gr**}- 1 4 i;iJlt'5.7k¥ 
gr»l 4 bcoraJi^(:£^H)^7'UX2 OtCJ: O^Sffilt 
Lr, c:(7>-7'ux2 OtcJ: *)W7K¥Sr>l 0 b, 1 4 b{c 

10,1 4co«^gr>fi^, 0iJx.;ff6f ;^-(ii«^f^<7)i|3S[ 
3-i';P2 2tcJ; »)»D?!*:-r^c:i:(ci ►) , iigs^vj- 1 o, l 

4**ft&$n-i>o -r^*?*,, si«3'f>i'2 2 (ci^ijosR 
UJ: tJigjaLZ-i-f HvTi 6 75^. 2-o<n^Mio, 
1 4 0muJ£ti-r^ci:r-^Jgfit;tCigB-LT, 



-3- 



(4) 

5 

[0 0 16] ^kiz^ y y^mti 4(nmi h 

Lx. ii4(i7Fi-jp<. mir-hmti oiz^ii-^7i<. 

1 0 b cnrnwi^i^t^m) i-^m 1 s iztmtfz^im 
-r\ »2r- ha'.^t 1 2iii^tt^*¥gn 2 boggjK$a 

2 0 UJ: iOMTK^SC 1 2 b, 1 4 b (IW LTM:^fS)-\<0 
-^(7)»0E^JP^SDx.^^^tU. JO 

^^ii^o Ziv{zxn. II 5 (iTj^-TiB < , 

gp*tl 4(C2o(7)y- hgp*tl 0,12 SrffiSUft^L 

fzm^i^2 4:^m^i^. Z(nmWM2 4 60rtgf(Z(±3o 
tJOa^Ll 0 a, 1 2 a, 1 4 aii^h^^^n^ y > -t- 2 

10 0 17 1 4^ y x;i/ ^ y -f-st*}- 1 4 <t h 

1 0, 1 2 iico^^li. fi?iJx.ii'^^SDlft'i^<7>^^g^ 1 

/I 0 0 0 0 0 h-;u. ijosi^iajs^ 1 2 0 or. ^jD/±:tJ 

LT. mjK*f+T'lB#r^gK»}*-t-^C^(cJ: 0. /X 
)V9 'y^mi\ 4 <!:y- hSBW 1 0, 1 2 tfi^l^tc^g 

[0018] d 6 UTH-tip < . ±:^u^fei-^fi 

2 8^f^«i-^7L'a6comS:co»|K3 0^ffl#,L. I5*I2 
8<OBljf^Ufigi-^^*g3 0, 3 OOWWfiSU. "7- 

K3 4 tiistt^ / X^u^ •y^Sr>3 e>^XXfY- V 
fr>3 8, 3 8 t^^hwlt^mm2 4 0Sgp(y X;u^ y-f- 
gC*t 1 4 coSttSn 1 4 c J: O^g-r- h SBtt 1 0 , 1 2 

osissp 1 0 c , 1 2 c )f)mm^m^£miz o a ^^^r 

#iSi-^o -eLT^aTLs 0 a(i;*:ffi«:2 4<7)Jtt)I>i-^ 

^uinmLfz^smxmmm2 A^mmLtz\^. mk 
8<!or^gr>i-(i> fi)tBf*2 4 7&^y x;i.^ y^gps %^xif 

h^.3 8, 3 8 ^n:^(iBlt-ti:/j«.®t?f3:S?fti6@ 
^^^i>i)o i7t;l8*2 8c7)rtgr>i^, mm2 Ai)^^m.ik 
isb^ixh^^ry^T-^ 4 0 i:j§iitifeJS7&?v±i§^n^?§Ji4 
2 t^mfSL-t^Hl^^A A-h^WM^it. ^^t:7^^ 4 0 40 
tm^A 2 ^^tt9J«4 4coTSe'eigiii-^ J: ^ izl^^ 
•t^o Si*g3 0^ttt:)[JlS4 4(i. tfc^. ss*t 

[0 0 19] ^ 7t:-7-:irh-;U K3 4 ^^11^4 6 

ic-^?' 4 8 ([17#HB)^l|Xtt-r-i>ii?L^ffM-t'^'ii:^^7^^ 
^^fzisb. mrie^-v tf7">f 4 OUi^it^^^S-t^fflsetc 
f4S^*:>L7^^^<^-/5 0,5 2 SriH«3 0^tt«J«4 4 
{^}S^LTa^LTi^<o 0, 5 2li. 
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4 0 Uffig^^A^^^n/j^NM 7'5 0, 5 2(r>^n^{t. i§ 

[0 0 2 0] flfFlSS2 8<7)i§ii4 2 [Z^ 0IJx(ir 

1 3 ^n/^x-r > l-x|i^(7)i§st^jgSrJfiAtr^^(:j: 
t?. ?I2 8 (lis(t^fi£ffM$2 4 7:?^1iSi-^^^ l^'x < 4 

oiKi. itmuA A(r>T')5i)^hmm^mm^.^[z^m:^ 

ixho Z,iUZXy). mfm2 A^X.Xf/^^'f 5 0.52 

t^^m^A 3 (let <9— f*:fitJU»C^^n/L'-7-ii.-^-;i. K3 

Aiimm^i^^mimmo ^^^^2Sit. m$m±x 

{9^^b'T-i' 4 0(i(±jasr);^^»^o#±tf:^5t'ej§B!fe^js 
mmh ti^^i)-h. mihiit^ mm^m izx^x mm 

[0 0 2 1 ] i-=5rt>^>. mMm(r>Xn{z^>-i--2 6* 
1i^i-^a7Ll 0 a, 1 2 a, 1 4 a ^ff^^ L / X;^ ^ 
vf-^A^l A tY-VmH O.l 2 ti. T^)l^yr 

:^^±^m^-fzmmiJ!:m,m^ifmzx oiestc^^i-^ 

^/'iit-C'5t^t;lg^Lf#^o i/j*g2 8P^tifigff^«:2 4 
i:\^mi.Z X ^ fia**!) L/::4^ST'^JS 4 3 U J: 
li^C^trC 19 . ^ >'f- 2 6 ^iE?i^&®{il3: 

tt^^<l:75>t:l^-?,o 1lt:> H 2 8 (7)f^gr>uistt^?ftmn 
46^t:-^48 =&l|Xffl^>^a?L^ffMi-^^S:fi^I^^'^ 
•/5 0, 5 2 «r^i<)ee?fei6LTib^< ^tHJ: t). mu 
i:izX^Mll^W^f&i'^'iL^mi±K,^<. Xg^Srtej^LT 

[0 0 2 21 HiJiE/X;i.5^ y'^gr>*t't^y- hgr>*t 

S-|!i3i-r^:^i*<!: LTti. 13 8 (z^i-^SiJjtig^SrfRffli- 
^^Ci: i,X^^o -r^^tyib. Mx^l^Y- hUU5 3 

^'t^m^^z^^m.m'riu^. mu>U5 3i:-n(n»m 

ft: 5 4, 5 exmJ&ir^t^iZ^ W55^#J#:5 4, 5 6<7)*t 
rfi3ffitI^>-^-2 6*«fiK-t-^^«lJ*)tfe<7)«5 4 a, 5 

6 a ^^t^l^fi^lIffMi-^o -etr. M53^#Ji$5 4,5 6 
^0*trn]ffii7)FfltCT^;U-7r X^^T^^ib^^^^ h+>f 

5 8S:^^^aELfc^*®,r^ ^(om^UmzmE^t)^ J;:.^^ 
^m^^ZtiZX^. p]^SiJf$:5 4, 5 6 ^«^i-^o 

3^m^^n^o ^i^. ^ h*t5 8(i. 5}'Si|f$:5 

4,56 0?«54a,56 a T&^ffMSnT v^^w^ffio^ft: 

[0 0 2 3] ^coi: -9 ^^fiJISiiliJ: J^ff^lS^n^tir- 
has^tS 3T'(i. ^ h*t5 8 7ii>M^fiJf*:5 4, 5 
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(0 0 2 4] Bll, K^S^jti"^:^?* t L 70 

t>%. K3 4 *=j-</)53-S!|f*:5 9,6 1 

M*«iJ#:5 9, 6 1 Oit(p]MU7 

2 6 ^It^-r^^-SiJI^tcOitS 9 a, 6 1 a ^-i+^^-.flflt; 

ffMi-^o -e-LT, M»*j#:5 9, 6 1 <r>ni^m(r)m~ 

r^-;U7r X^^7j»<b 4- 'S'f h#6 3, 6 5^:/h 

CttlJ: f), M55-«iJft:5 9, 6 1 ^«^i--z,o cntci 

jgSn^o -f h*t6 3, 6 5 ^g-flJflsS 20 

9, 6 1 Wit 5 9 a, 6 1 a ;4«ffMS^l.TV^irl»BB<^^#: 

[0 0 2 5] 4- , %mMX'\t / X)U9 V -^f-m^ t Y- 
^E>c7)r-i±^ < , l^iJxI^T I Gv§^$^(; J; o•rMS^t^ 
(cfct^r^fiiJSnxi- i Oii^L^^SS-t^ >! i: t Pilfer' 

[0 0 2 61 

i$-im\*nzmmm^LfzVimxmm^mimi^mit-ri> 
7.hx-tm-r^zt^^xbi,. Li^i,mmi^\*ii,z® 
ifz^mMim^m^mizx>ommi-i>ztizx 

<b . it 7 > - «r jtn ^ fiKff^+;tf4(0fijrc^ffia ^ IWlh 

sffirt(-^«!)/<'f ■7'«rafi*i?>@5c LT J3 < C i: U J: >) . 
JWtSit^ h - ^'^S:l|X#^■t^?L^BfiS:-r-2>I#^^ffl§-r 
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^fsmz J; IT m^^-t^ ^ 1 J: 0 > &gr>#'7)^SP(Cl!M$t 

4'^7fe^ffM-r^£-s(i4'< , mT.tm^x^m'k^L 

jf ^"i;ioi^>T, -^cr>9i-tmi\'&.m^/^^i.z X :hmm 
wi^'t-nmz i.'om^-ti>ztx\ w\'^mti'm-\'m 

C ^-tiri, C t 4- < mmzm^irh Ztii^Xhi,^ 
[|l®<7)fif#4lftWJ 

[n 1 ] ^mm'.z^imrMin^-t i> y X)\. 9 y 
^itv- hm^tim-tm.mmxi)Zo 
im2] -mmmiz^i, y y^mi. ^ir-hsr. 

[13 4] ^JfetRilCf^^* 1 Y%m^^^^i\.tz^ X 
[13 5 1 ^SfeCTUff;^ /Xil^^ *y-^gC*t(C2oc7)r- h 

gn*t * ft ^ L M$ * ^-ritt w HI -e * ^ o 

[(381 ^iSCTUf:fj^r- hgr>W«:gUo:^ST'SI{Jgi-'i> 

[091 nmrnizi^.^-^^r^^-fi^ i^^im^mm-t^ikm 
imi 0] m^<r>timizi^.^ifmzxy)'r:=.7f:-)i h^i: 

1 0 a STL 

12 m2Y-v mi 

1 2 a iiTL 

1 4 / y -^SC^t 

1 4 a a7L 

1 6 ^ >-^- h^^t 

2 4 mm 
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2 8 ffi 

3 4 -7-.-^-;l.K 

4 6 

4 8 \^-9 

5 0 

5 2 /WV 

5 3 r-hgr>*t 

5 4 ^fijf*: 
5 4a i# 

5 6 ii^mw 
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